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血功能相关的基因：Integrin, PI3K, Rho J, MAPKK, PKC, Myosin, Actin, 
Rab 32, NADPH oxidase, GATA 3, Runx 1, BMP 7。通过 Real-time qPCR 的技
术检测这些基因的 mRNA 在铁盐的胁迫下的表达情况。采用 0 mg/L,1 mg/L,2 
mg/L,3 mg/L,4 mg/L 的铁盐对牡蛎进行胁迫 96 小时，并选取 3 mg/L 的铁盐浓
度下，分别对铁盐胁迫 0h, 4h, 8h, 12h, 24h, 36h, 48h, 60h, 72h, 84h, 






587 个差异蛋白，在鳃中鉴定出 431 个差异蛋白。通过对比，在相同组织不同











































  Oyster belongs to Mollusca,Bivalvia,and Pterio. Oyster has 
considerable edible value. Oyster has became marine economic shelfish 
with biggest production in China and the whole world.However, recent 
years oyster culture has been facing many kinds of threats including 
infection of pathogens. 
  In vertebrate, iron is one of hematopoietic elements and the key 
component of hemoglobin. Iron also plays important role in immune 
mechanism. But in invertebrate there are little research about how 
iron salt influcences immune system in invertebrate.Thus we choose 
Fujian oyster as the experimental species and adopt many analytical 
techniques to research how iron salt influence hemolymph and gill of 
oysters. 
  We expose oysters with 3 mg/L iron salt for 96 hours and challenge 
them with Vibrio parahaemolyticus after exposure.Through counting, it 
has been found out that oyster died less significantly after exposure 
compared to the control group. And oysters in expriment group hardly 
died after challenge in 24 hours. Preliminarily this phenomenon can 
illustrate that iron salt can effectively enhance oysters' resistant 
ability to Vibrio parahaemolyticus. 
  To better understand how iron salt influence immune function of 
oysters, we selected multiple genes related to phagocytosis and 
hemopoiesis: Integrin, PI3K, Rho J, MAPKK, PKC, Myosin, Actin, Rab 32, 
NADPH oxidase, GATA 3, Runx 1, BMP 7. Then mRNA expression tendency 
in hemolymph of these genes were detected using Real-time qPCR after 
iron salt exposure. We select 0 mg/L,1 mg/L,2 mg/L,3 mg/L,4 mg/L iron 
salt concentration to expose oysters for 96 hours. And we exposed 
















24h, 36h, 48h, 60h, 72h, 84h, 96h. These genes were detected under 
concentration gradient and time gradient. Compared with control group, 
these genes were up-regulated after iron salt exposure. It can be 
concluded that iron salt can enhence immune function of oysters. 
  To understand how iron salt influence oysters’immunity, we 
collected the hemolymph and gill of oysters to proceed proteomic 
experiments and data analysis. Iron salt exposure and vibro challenge 
were considered as independent variable. There are 587 proteins in 
hemo group, including 173 up-regulated proteins and 414 down-
regulated proteins. And there are 431 proteins in gill group, 
including 182 up-regulated proteins and 249 down-regulated proteins. 
After comparison, we found 101 differentially expressed proteins with 
same tendency, including 79 proteins in hemolymph group and 22 
proteins in gill group. Then we proceeded retrieve and literature 
review about these proteins. We concluded that these proteins are 
related to energy metabolism, cytoskeleton, DNA replication, protein 
translation and so on. Especially mutiple ribosomal proteins down-
regulate after iron salt exposure and vibro challenge. Through 
analysis of these differentially expressed proteins with same 
tendency, we understanded some common stress reaction after exposure 
and challenge. So we can explain how iron salt enhence immune 
function of oysters. Then mRNA expression tendency of these 
differentially expressed proteins were detected using Real-time qPCR. 
Tendency of mRNA expression were same as the tendency of 
corresponding proteins. 
    Our research results contribute to future exploration of how iron 
salt impairs immune function of oysters. These differentially 
expressed proteins better illustrate common stress after exposure and 
















These results can provide valuable data to research immunoreaction of 
mollusc.  
















1  前言 






2007 年世界牡蛎总产量为 440 万吨，其中中国产量 353 万吨，占全国海水养
殖产量的三分之一。福建省是中国最大的福建牡蛎育苗及养殖区域，2010 年养





图 1.1 福建牡蛎解剖图 
































1.3  铁盐对水产生物的影响 
1.3.1  概述 
  铁是一种造血元素, 是血红蛋白的重要组成成分。铁对机体免疫机制具有重
要作用, 因为铁是核酸还原酶和生物氧化过程中某些酶(黄嘌呤氧化酶、琥珀酸
脱氢酶等)的活性中心或辅酶, 缺铁会影响这些酶的活性, 从而影响DNA 的合成
和T淋巴细胞的增殖, 使外周淋巴血液T 细胞数量减少, 影响浆细胞对免疫球蛋
白的合成, 使吞噬细胞活性受损, 导致杀伤力降低。因而缺铁时白细胞杀菌能
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